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Abstract  
In order to realize information sharing and information reuse of technique preparation process, idea of domain 
ontology was applied in technique preparation process. The concept of technique preparation domain ontology was 
proposed and its structure was designed. Moreover, the information retrieval framework for technique preparation 
based on domain ontology was put forward and the flowchart of the proposed approach was designed. Furthermore, 
the similarity relation between concepts was elaborated and the similarity computing approach of domain ontology 
was designed to resolve the problem of technique preparation information similarity. Finally, an application case was 
illustrated and the information retrieval approach was proved efficient. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name organizer] 
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1.Introduction 
As a bridge of product design and manufacturing, technique preparation is composed of many 
activities, such as process planning, fixture design, NC program, process simulation etc. These activities 
are carried out by different heterogeneous application systems, such as computer-aided process planning 
(CAPP), computer-aided fixture design (CAFD), product data management (PDM) etc and many 
technique preparation data were produced by these heterogeneous application systems in different types 
and formats [1]. However, information sharing and information reuse in these heterogeneous application 
systems is a challenging issue and decides whether the product can be machined with good 
manufacturability, high product quality, short manufacturing time, low manufacturing cost and 
management risk. 
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The problem of information sharing and information reuse has been an active research area since the 
late 1990s. Many researchers have worked on the problem and proposed different solutions based on 
ontology technology [2-6]. In [7], S.F. Wang et al applied ontology technology to product design. In [8], 
W.D. Huang et al proposed the method of knowledge retrieval on the basis of the concept feedback. To 
deliver a robust solution applicable to practical problems, a few researchers combined these two solutions 
in an integrated approach for information sharing and information reuse [9-10]. However, it is hard to 
construct and maintain mechanical engineering domain ontology. To the best of our knowledge, the need 
for technique preparation information sharing and information reuse has almost not been dealt with. 
Based on the past work on ontology technology, this paper tries to tackle this problem. 
Bearing the above observations in mind, we present a domain ontology-based approach to realize 
information sharing and information reuse of technique preparation process, and the rest of this paper is 
organized as follows: section 2 describes the technique preparation domain ontology. Section 3 proposes 
the information retrieval approach based on technique preparation domain ontology. Section 4 illustrates 
an experiment example to demonstrate the proposed approach. Section 5 concludes the paper and points 
out some remaining future work. 
2.Technique preparation domain ontology 
2.1.Definition of technique preparation domain ontology 
In this paper, technique preparation domain ontology in general is defined as [11]: 
Technique preparation domain ontology is a hierarchically structured set of concepts describing 
technique preparation domain of knowledge, which can be used to create a knowledge base. Technique 
preparation domain ontology contains concepts, relations between concepts, attributes, hierarchies, 
functions and possibly other axioms. It may also contain logic rules and cases.
There are four basic logic relations between concepts, such as part-of, kind-of, attribute-of and 
instance-of. According to the above description, the formalization definition of technique preparation 
domain ontology can be defined as follows: 
Definition1. The technique preparation domain ontology is abstracted as a Ten-tuple: 
^ `IXLRCARACOnto RC ,,,,,,,,,: Vdd 
Where: C is a set of concepts and Ac is the attribute set of C. R is a set of relations and AR is the 
attribute set of R.İC is the hierarchy of C and İR is the hierarchy of R. V  is the function R-->C+ and 
L is logic language. X is a set of axiom or logic rule and I is a set of case. 
In general, the similarity relations of technique preparation domain ontology between concepts can 
be divided into four types: equivalence, inclusion, intersection and independence, as shown in Fig.4, and 
the definitions of similarity relations of technique preparation domain ontology between concepts are 
shown as follows: 
Definition2. If a concept 2 can be completely included by another concept 1 with semantic 
information and the concept 1 can be completely included by the concept 2 with semantic information, 
then concept 1 and concept 2 are considered equivalent. It can be defined as: 
   2121 cccc < < .
Definition3. If a concept 2 can be completely included by another concept 1 with semantic 
information, but the concept 1 can not be completely included by the concept 2 with semantic 
information, then concept 1 and concept 2 are considered inclusive. It can be defined as: 
     22121 ccccc < << .
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Definition4. If two concepts 1 and 2 have a partial overlap with semantic information, but they are 
not equivalent or inclusive, then concept 1 and concept 2 are considered intersectant. It can be defined as: 
    z<<| 2121 cccc .
Definition5. If a concept 1 and a concept 2 have no intersection whatsoever with semantic 
information, then concept 1 and concept 2 are considered independent. It can be defined as: 
     <<z 2121 cccc .
2.2.Structure of technique preparation domain ontology 
The structure of technique preparation domain ontology is composed of representation layer, 
exchange layer and logic layer, as shown in Fig.1. As an interface between computers and users, 
representation layer provides ontology file and ontology explorer. Exchange layer provides an 
environment for ontology storage and ontology exchange. Logic layer provides semantic modelling tool 
for user to construct and maintain domain ontology, such as ontology mapping, ontology study etc. 
Moreover, Logic layer provides formalization semantic rules to support semantic information logic 
reasoning. 
Fig.1. Structure of technique preparation domain ontology 
3.Information retrieval approach based on domain ontology 
3.1.Framework of the proposed approach 
The framework of the proposed approach is composed of three tiers such as application tier, 
ontology tier and data tier, as shown in Fig.2. In this framework, the definition of every tier can be 
described as follows: 
Data tier is composed of five types’ technique preparation information, such as product information, 
process information, resource information, task information and knowledge information. 
Ontology tier is the central part of the information retrieval approach. It is composed of several tools 
and models that provide information services, computing services and reasoning services to carry out the 
information retrieval requests. 
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Application tier is an interface for users to access our system. The technique preparation information 
retrieval requests are input into the system and information retrieval results are shown for users through 
the application tier. 
Fig.2. Framework of the proposed approach 
3.2.Similarity computing of domain ontology 
The similarity of technique preparation domain ontology includes two parts: concept similarity and 
relation similarity, and it can be calculated as follows: 
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Where:  21,OOSim  is the similarity of domain ontology,  21,CCSim  is conception similarity 
and  21, RRSim  is relation similarity. RC wwkk ,,, 21  are the weighting coefficients and  21,aaF  is 
the similarity function. <  is the mapping between a conception and its semantic information. 
    21 , aaD <<  is the Levenshtein Distance between  1a<  and  2a< .
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3.3.Flowchart of the proposed approach 
The problem of information retrieval is to find an efficient approach that can find useful information 
with short time and high reliability. The procedure of the proposed approach is shown as follows: 
Step1: Input the initial information retrieval request. 
Step2: After receiving the initial information retrieval request, the system compares the user’s 
request with the technique preparation domain ontology and provides some key words for users. 
Step3: According to the key words provided by the system, users can re-select or adjust their 
information retrieval request. 
Step4: After receiving the adjusted information retrieval request, the system submits the adjusted 
information retrieval request to information retrieval engineer. 
Step5: The information retrieval engineer starts to work and the information retrieval results will be 
output to users. 
4.An example 
The problem of information sharing and information reuse has been solved using the domain 
ontology-based approach elaborated above. In this section, a simple example is illustrated in Fig.3 and 
Fig.4 to demonstrate that the proposed approach is feasibility and efficient. 
Fig.3. Information Retrieval Request 
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Fig.4. Information Retrieval Results 
5.Conclusions and future works 
In this paper, a domain ontology-based approach for information retrieval in technique preparation 
process is proposed. Technique preparation domain ontology is defined and its structure is presented 
based on the analysis of technique preparation information types. In the proposed approach, the 
mechanism of technique preparation information retrieval and the flowchart of the proposed approach are 
elaborated. Finally, an experiment example was illustrated and the approach was demonstrated efficient. 
At present, we have developed an information retrieval engineer based on technique preparation 
domain ontology. We have developed ontology modelling tool and have also constructed a part of 
technique preparation domain ontology based on the past work. In the future work, we will construct all 
technique preparation domain ontology and work on the accuracy of the proposed technology. 
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